Edge states emerge in diverse areas of science, offering new opportunities for the development of novel electronic or optoelectronic devices, sound and light propagation controls in acoustics and photonics [1, 2] . Previous experiments on edge states and exploration of topological phases in photonics were carried out mostly in linear regimes, but the current belief is that nonlinearity introduces new striking features into physics of edge states, leading to the formation of edge solitons [3, 4] , optical isolation [5] , and topological lasing [6-9], to name a few. Here we experimentally demonstrate edge solitons at the zigzag edge of a reconfigurable "photonic graphene" lattice [10-13] created via the effect of electromagnetically induced transparency [14] in an atomic vapor cell with controllable nonlinearity [15] . To obtain edge solitons, Raman gain [16] was introduced to compensate strong absorption experienced by the edge state during propagation. Our observations pave the way to experimental exploration of topological photonics on nonlinear, reconfigurable platform.
Edge states offer an efficient avenue for manipulation of the behavior of classical waves in engineered materials and play the important role in the design of new generation of optoelectronic devices [1] [2] [3] [4] [5] that demands dynamic tunability [17] . One feasible way to achieve tunable devices is adopting nonlinearity that can be easily introduced into photonic systems [18] , in contrast to electronic ones. This advantage has stimulated investigations on nonlinear edge states, both topological and nontopological ones, in various structures, including photonic graphene [19, 20] , where such effects as modulational instability [3, 21] , solitons [3, 4, 22, 23] , and bistability [24] were predicted that do not occur in pure electronic systems.
Despite common expectations that nonlinear effects open new prospects for control and manipulation of the edge states, the experimental demonstration of nonlinear edge states and edge solitons was not accomplished until now on photonic platforms.
On the other hand, recently introduced electromagnetically induced photonic lattices based on electromagnetically induced transparency (EIT) [14] in multilevel atomic systems can mold the flow of light in a periodic manner and, in particular, allow induction of photonic graphene structures [25] . Based on the tunable atomic coherence, the absorption, dispersion, gain, and nonlinearity can all be easily controlled in such coherent atomic media [26] [27] [28] . The profiles of such lattices can be reconfigured dynamically [10] , so that edge states can be created or destroyed in them on demand. As to nonlinearity, its amplitude and nature can be easily changed by adjusting the laser frequency detuning under EIT conditions [15, 26] . Therefore, atomic medium provides an ideal, new, and powerful platform for the exploration of the edge states in strongly nonlinear regime.
In this Letter, by taking advantages of the controllable linear and nonlinear susceptibilities in an EIT medium [14, 15] , we experimentally demonstrate the formation and investigate propagation dynamics of the edge solitons in a reconfigurable photonic graphene constructed in an atomic vapor cell. To the best of our knowledge, this is the first observation of edge solitons.
To demonstrate the formation of edge solitons in reconfigurable atomic "photonic graphene" lattice we employ the EIT effect. In our experiment the probe field (frequency ) co-propagates with coupling field ( ) along the -direction of the atomic cell to drive a three-level Λ-type 85 Rb atomic configuration schematically shown in Fig. 1 In experiment, once the system is tuned into the regime with focusing or defocusing nonlinearity by adjusting Δ [ Fig. 1(b2) ], one can observe considerable nonlinearity-induced reshaping of the edge states that is enhanced at higher temperatures [ In conclusion, we have experimentally demonstrated edge solitons in a photonic graphene lattice induced in a multi-level atomic system. This reconfigurable atomic system opens new prospects for all-optical control of the formation and propagation of the edge states in different nonlinear regimes and for different lattice configurations. The possibility to implement Raman gain in the system allows to compensate for intrinsic losses and study physics of nonlinear edge states under practically ideal loss-free conditions. Our work opens the door for experimental exploration of nonlinear dynamics of edge states in various topological systems [3, 4] , including those based on valley Hall effect [30] . 
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